Background: Following an extensive recruitment campaign, a 16-week lunchtime intervention to increase walking was implemented with insufficiently physically active University employees to examine programme feasibility and the effects of the programme in increasing walking behaviour, and in improving well-being and work performance. Methods/design: A feasibility study in which participants were randomised to an immediate treatment or a delayed treatment control (to start at 10 weeks) group. For the first ten weeks of the intervention, participants took part in three facilitator-led group walks per week each of thirty minutes duration and were challenged to accumulate another sixty minutes of walking during the weekends. In the second phase of the intervention, the organised group walks ceased to be offered and participants were encouraged to self-organise their walks. Motivational principles were employed using contemporary motivational theory. Outcome measures (including self-reported walking, step counts, cardiovascular fitness, general and work-related well-being and work performance) were assessed at baseline, at the end of the 16-week intervention and (for some) four months after the end of the intervention. Process and outcome assessments were also taken throughout, and following, the intervention.
Background
It is well established that regular physical activity is associated with a range of positive physical and psychological health benefits [1] . However, the majority of adults do not engage in sufficient levels of physical activity to sustain or improve health [2] . In recognition of the importance of physical activity to health and wellbeing in adults, the National Institute for Health and Clinical Excellence (NICE) recently published their guidance for supporting physical activity in the workplace in an effort to increase such behaviour among large segments of the adult population [3] .
Sedentary individuals have the most to gain in terms of health from physical activity interventions, but tend to be more resistant to behaviour change. Accordingly, an increasing body of research has been focusing on the identification of effective strategies to increase physical activity among sedentary individuals, primarily through walking. Recent evidence indicates that it is possible to increase walking through interventions that are targeted and/or tailored to sedentary individuals that last twelve weeks [4] . Such programmes can increase the amount of walking by 30-60 minutes per week. This would contribute significantly to the national recommendations of 150 minutes of moderate intensity physical activity per week. Furthermore, a meta-analysis of pedometer-based walking interventions indicated modest weight loss (with programmes lasting an average of 16 weeks) and therefore prevention of further weight gain [5] .
Although research is scarce, walking interventions have been successfully implemented in the work setting [6] , and also among previously sedentary employees [7] . The workplace has been targeted as an important location for health promotion, particularly with regard to mental health [8] and also obesity prevention [9] . More direct benefits of physical activity to employers may accrue in terms of enhanced employee work satisfaction, performance and productivity. However, the evidence linking participation in employee exercise programmes with health, performance and well-being is inconclusive [10, 11] . This is largely due to the health-conscious and active minority of employees (approximately 20%) tending to enrol in such programmes [12] . Thus, interventions are needed which centre on effectively recruiting to such programmes less physically active and more health needy employees.
The (relatively few) interventions that have tried to recruit such populations have shown some early signs of success. For example, Mutrie et al. [7] have shown that an intervention consisting of the provision of written materials, local information about walking routes and paths, and safety information, all targeted to the participants' stage of readiness for physical activity, can increase walking (as a form of active commuting to work) six months later among sedentary employees compared to a delayed treatment control group. However, lunchtime walking may be particularly suitable to employees for whom active commuting may be impractical (e.g., due to childcare responsibilities) or perceived to be too time-consuming.
Although work designed to identify effective ways of promoting physical activity among sedentary employees is very much still in its infancy, even less is known about the role of increasing lifestyle physical activity, such as walking, in well-being among employees. This is despite an expanding volume of work showing that physical activity is generally effective in improving mental well-being [13] . Previous research has demonstrated interrelationships between lifestyle physical activity, such as walking, work-related, and global dimensions of wellbeing [14] . Findings related to work-related well-being are pertinent in predicting both employee and organisational functioning, as such indicators (including positive affect at work and job satisfaction) are reliable predictors of work performance [15, 16] . Previous studies in this area, however, have generally relied on crosssectional designs and measured feeling states in a retrospective fashion, rather than in real-time. In the present study, we sought to measure states of work-related affect and satisfaction daily using an ecological momentary assessment (EMA) method made possible via the use of new technology (smartphones). We did this to examine fluctuations in job-related affect and satisfaction in the mornings and afternoons on days in which employees engaged in a lunchtime walking programme and on days when they did not.
In implementing motivational strategies, theory-based interventions can be very informative in terms of understanding why and how physical activity interventions work [17] . In brief, Self-Determination Theory (SDT) [18, 19] suggests that people's reasons for engaging in an activity can be more or less autonomous (i.e., self-determined) or controlled. Such differences in motivation undergirding behavioural engagement have implications for motivationrelated outcomes, including adherence. One the minitheories of SDT, basic needs theory, suggests that satisfaction of basic human needs for autonomy, competence and relatedness will lead to more self-determined motivation, which in turn is associated with behavioural persistence, and higher levels of health and well-being. The theory specifies that environmental factors can be manipulated to facilitate satisfaction of the three needs. Indeed, recent intervention work has shown that it is possible to train exercise instructors to provide an autonomy-supportive exercise climate [20] , and the ensuing satisfaction of the three needs can lead to more self-determined motivation, higher attendance and higher levels of positive mood in the exercisers [20] . This research needs to be expanded to examine whether the autonomy-supportive strategies delivered by exercise instructors can be equally effective when they are adapted to other exercise contexts such as the workplace.
Research has identified the particularly salient role of relatedness needs at the stage in which largely sedentary adults attempt to adopt physical activity [21] . This finding is complemented by research highlighting the importance of the provision of social support and promotion of group cohesion to levels of attendance in physical activity programmes [22] . For physical activity to be maintained in the long-term however, it is also necessary to develop a sense of autonomy, or self-determination, in participants. Thus, in this study, a group-based walking programme will be implemented in the first part of the intervention, accompanied by encouragement of additional home-based walking. We will examine the feasibility of withdrawing our organised group activities approximately half-way through the intervention to further encourage self-initiated walking or the formation of informal groups.
In summary, through this intervention, we posed the following research questions 1) which recruitment strategies are most effective in recruiting insufficiently physically active employees to a lunchtime walking programme?, 2) is it feasible to implement a 16-week lunchtime walking intervention with this population?, and 3) what are the effects of the intervention on walking behaviour, well-being and work performance?
Methods and design

Design
This randomised controlled trial sought to assess the feasibility and effectiveness of a sixteen-week lunchtime walking intervention to increase (and sustain) walking behaviour, improve general and work-related well-being, and enhance work performance levels in insufficiently physically active non-academic University employees. A sixteen-week randomised controlled design with a delayed treatment control group was used. The participants were randomised by means of a computer programme into an immediate treatment (n = 35) or a delayed treatment control (n = 40) condition. The latter group started the intervention programme in week 10 of the programme.
Ethical approval
Ethical approval was obtained from the Life and Environmental Sciences Ethical Review Committee at the University of Birmingham. All participants were treated in accordance with principles put forward by the Helsinki declaration.
Recruitment process
Using a range of strategies, recruitment took place between July and December 2009. Initially, interest in the programme was gauged through an open stall in a oneday health fair taking place at a large University in the West Midlands of the UK. Basic information about the intended programme was provided, and interested parties were encouraged to note down their e-mail details and were subsequently sent a link to an online survey (using the online software SurveyMonkey). Here, they were asked to provide further information on their physical activity levels using an expanded version of Godin and Shephard's Leisure-Time Exercise Questionnaire [23] (for information about the expanded version of the questionnaire, please contact the first author). If they were deemed eligible based on their physical activity levels (see "inclusion criteria" in the "Power calculation and study population" section), they were asked to also provide details about their date of birth, gender, job status, typical working hours, and completed a written informed consent. Additionally, an article in the staff University newspaper raising awareness of the programme was published and brief messages were provided on the back of all staff pay-slips and on electronic "totems" (information stands) located throughout the main University campus. Paragraphs about the programme were published in University-wide electronic newsletters and departmental newsletters. In addition, posters and flyers were strategically positioned in areas of the University where the research team and collaborators believed the target population would frequent (e.g., refectories, staff bar, main administrative centre of the University). We also provided information about the programme in University induction sessions for new staff and through a University web based information portal for all employees. Finally, a web-site targeted to interested participants was created and its web address was published through the various recruitment channels. The flow of participants through the recruitment and randomisation process is presented in Figure 1 .
Power calculation and study population
This was a feasibility trial as specified by the MRC guidelines for designing complex interventions. Consequently the sample size was determined by a consideration of the results of King, Ahn, Oliveira, Atienza, Castro, and Gardner [24] who reported a large effect of an 8-week physical activity intervention on minutes per week in moderate intensity physical activity. We also consulted the corporate partner to confirm a realistic target number for a feasibility study. Thus, we aimed to recruit a total sample of 68 participants given an effect size of d = .70, statistical power of 80% at a significance level of 5%, with a potential loss to follow-up of 25%.
Inclusion criteria for participation in the intervention were: healthy, mobile, 18-65 year old full-time employees who reported they were engaging in less than thirty minutes of moderate intensity physical activity on five days per week (i.e., insufficiently physically active). Exclusion criteria were employees with significant auditory or visual problems and those who had severe musculoskeletal disorders that prevented them from engaging in physical activity. Medical clearance was requested for those who reported any cardiovascular disease or back pain preventing them from exercising.
The intervention
The intervention consisted of a group support phase (weeks 1-10) and an independence phase (weeks [11] [12] [13] [14] [15] [16] . Prior to the group support phase, nine qualified (i.e., already walk-leader trained by nationally recognised organisations, such as Natural England) walk leaders were recruited and trained via one two-hour workshop in the basic provision of an autonomy-supportive leadership style by a member of the research team.
In the workshop, the walk leaders were briefly introduced to the basic principles and tenets of SDT. The motivation-related relevance of why individuals engage in activities (such as physical activity) was discussed and the concepts of more or less autonomous in contrast to controlled reasons for behavioural engagement were described and illustrated. The walk leaders were then introduced to the construct of basic psychological needs as the fuel for more autonomous participation in physical activities as well as the well-being effects associated with an active lifestyle. The needs for competence, autonomy and relatedness were subsequently defined. Pulling in particular from previous intervention work centred on implementing an autonomy supportive exercise leader style [20] , the discussion then turned to how walk leaders could promote participants' feeling more competent regarding walking behaviour, autonomous in their participation in the walking groups as well as self-directed walking, and more connected with other members of the walking group as well as with the 
walk leader. The walk leaders were encouraged to provide concrete examples of these principles based on their own or observed good practice.
During the group-support phase, the participants were asked to attend three weekly group lunchtime walks of thirty minutes duration, facilitated by one of the trained walk leaders (maximum 12 participants per group). Specifically, via the trial participant web-site, the participants were asked to sign up to three walks per week via a doodle registration site. The participants signed up to walks in advance for each two-week period for the first ten weeks (i.e., the group-support phase). A range of 30-minute walks (including special "themed" walks; all of which had been meticulously planned and tested by members of the research team) were offered for either 12.30 or 1.15 p.m. in and around the main University campus Mondays to Thursdays. The route for each of these walks had been mapped and could be viewed through the web-site.
The participants were also challenged to accumulate sixty minutes of walking during the week-ends. This would meet national recommendations of 150 mins/wk. The participants were provided with unsealed Yamax Digi-Walker 351 pedometers the week prior to the start of the intervention.
A motivational booklet was provided to the participants at the beginning of the intervention. Specifically, educational information about adoption and maintenance of physical activity (e.g., identifying/countering exercise barriers and goal setting principles) was provided in the booklet. Importantly, the motivational booklet also included an "Am I on track?" table, from which participants could interpret their weekly walking achievements through the provision of written feedback (for the exact information provided, please see Table 1 ). Additionally, sections of this log-book requested the participants to indicate their reasons for walking, identification of their favourite walks, and the participants were asked which other places/areas they would like to walk. The participants were asked to retain this booklet for future use following the end of the intervention.
The provision of autonomy-supportive text messages constituted another part of the intervention during both the group-based and the independent intervention phase. During the group-support phase, two weekly autonomy-supportive text messages (times were randomly allocated) were sent to the participants via a smart-phone (Nokia 2730 Classic) which was provided to the participants at the beginning of the intervention. SDT principles (e.g., offering choice, supporting individual volition, minimising pressure and control, acknowledging participants' perspectives and feelings, and providing a meaningful rationale for engaging in walking) informed the tone of the text messages.
During the 6-week independence phase, the walk groups ceased to be offered on a formal basis, but the participants were encouraged to form informal groups (if they so wished). Thus, throughout this period, the participants were not asked to sign up to any particular walks on the doodle registration site, but were encouraged to make use of the walk routes they had been made aware of during the group-support phase as well as explore new ones. In other words, the participants were requested during the independence phase to selforganise their walking routines with minimum help from the research team (however, the participants were still encouraged to contact the research team if they needed it). However, the participants were provided with three weekly autonomy-supportive text messages during this intervention period.
The delayed treatment control group started the full intervention after ten weeks. During the control period, the participants did not receive any of the intervention or intervention material as outlined above (e.g., pedometers, motivational booklets) and were not alerted to the trial web-site but were asked to continue their usual behaviours. They knew that they would be contacted in a few months regarding the start of their programme. They did receive the smart-phones at the beginning of their control period, as these phones were not only used as a motivational tool (i.e., by provision of weekly autonomy-supportive text messages during the intervention period) but also as a measurement device (see "outcome measures"). During the control period, weekly autonomy-supportive messages were not sent to the participants, but these only started once their intervention period began (as outlined for the immediate treatment group). Thus, during the control period for the delayed treatment control participants, the smart-phones were only used as a monitoring tool to assess work-related well-being.
Outcome measures
The primary outcome measure was walking behaviour as assessed by the International Physical Activity Questionnaire [25] . This questionnaire was included as part of the baseline questionnaire package, and was administered again at 16 weeks and four months following the end of the intervention. A related, but secondary, outcome measure was weekly step count as measured by the pedometer. The participants were not provided with the pedometers during a baseline period, as the researchers felt that the provision of the equipment would in itself work as an intervention and thus inflate walking behaviour. Thus, the weekly step counts were assessed only throughout the intervention period, which allowed comparisons across the different stages of the intervention (i.e., group phase and independent phase) to be made.
Adherence to the first ten weeks of the walking programme (except for week-ends) was assessed via registers taken by the walk leaders during the group phase of the intervention. In addition, a 16-week walking log was sent to the participants at the start of the intervention, in which they were asked to report daily the date of the walk, the number of 30-minutes walks per day, daily (and weekly) step count, and the walk route or area walked (for weeks 11-16, the log book also requested that participants noted the exact time of each 30-minute walk and if they walked alone or in groups, and if so, with whom). The walk log-book was returned to the research team at the end of the 16-week intervention.
Two kilometre field-based walking tests were conducted with each participant at baseline and at 16 weeks to assess changes in fitness status. Similar to the UKK walk test [26] , the participants were instructed to walk 2 km (i.e. five laps) on an outdoor 400 metre track as fast as they could with a steady pace. After each lap, participants were provided prompts on the number of laps left to be completed. Time to complete the test was recorded by members of the research team.
General health and well-being, and work-related wellbeing scales constituted other secondary outcome measures. These included one item measuring current health perceptions (from the MOS SF-36; [27] ), the Satisfaction With Life Scale [28] , the Subjective Vitality scale [29] , a job satisfaction scale [30] , and the Job Affect Scale [31] which asks participants to rate their levels of affect during the past week and which can be categorised into four factors: enthusiasm, relaxation, nervousness and fatigue at work. Finally, the participants were asked to rate their own levels of work quality in the past four weeks using a 16-item instrument developed specifically for the present study, as well as one item measuring overall perceptions of work performance in the past four weeks taken from the WHO-HPQ [32] . The above scales were all administered via internal post at baseline, post-test (i.e., 16 weeks) and at the fourmonth follow-up.
Further, the participants were asked for their permission for members of the research team to contact their line managers to obtain pre and post measures of manager-rated work quality. The scale used to assess employee's work quality was similar to the self-report questionnaire constructed for the present study described above but consisted of eight items, as opposed to sixteen items. The item from the WHO-HPQ was also used to tap the managers' views about their respective employee's work quality in the previous four weeks. In addition, however, for more qualitative feedback, the managers were asked at baseline to describe the three most important characteristics of the targeted employee's job(s) and subsequently rate the employee on those characteristics. The manager questionnaire was administered at baseline and at 16 weeks.
An experience sampling approach was used to collect data pertaining to momentary work-related affect and job satisfaction states. The advantage of this approach is that it allowed us to measure well-being in real time, rather than relying on retrospective reports of feeling states. An added advantage of this method is that it is conducive to simultaneously examining relationships between variables both between and within participants. Once in the morning (between 10 and 11 a.m.) and once in the afternoon (between 2 and 3 p.m.) on two randomly chosen days (Monday-Thursday), the participants were prompted by a signal (and one reminder signal thirty minutes later if they had not responded on the first signal) on the provided smart-phone to complete the work-related state measures. The smart-phone devices were programmed to record the time of completion, and questions were presented in a random order to avoid order effects. The smart-phones were programmed to accept data once within a 30-minute window. The work-related well-being state scales inputted on the smart-phones included the Job Affect Scale [31] instructing participants to indicate how they felt at work at the moment of the signal and Judge and Ilies' [33] momentary job satisfaction scale. In addition, a single question relating to perceived daily work load was used. The scales were completed twice weekly for the duration of the intervention period (and including the control period for the delayed treatment control group).
Finally, individual differences measures that were used to control for in our analyses included the trait version of the Positive and Negative Affect Schedule [34] , and the Work Extrinsic and Intrinsic Motivation Scale [35] .
Process measures
To examine the theoretically-assumed processes underpinning possible intervention effectiveness, process measures were obtained throughout the intervention period and at follow-up. Specifically, we assessed the participants' motivation for walking using the Behavioural Regulation in Exercise Questionnaire-2 [36] , adapted to walking behaviour. This measure was administered via internal post in weeks 3, 10, 16 (i.e., end of the intervention period) and at the four month follow-up. We also assessed the participants' perceptions of the autonomy support provided by the walk leaders, text messages and the programme overall in weeks 3 and 10, using adaptations of the Health-Care Climate Questionnaire [37] . Finally, the participants' perceptions of psychological need satisfaction [38] derived from programme participation were measured in weeks 5, 10 and at the end of the intervention (i.e., week 16).
Process evaluation
Apart from examining the effects of the intervention on outcomes, it was essential to conduct a process evaluation of the programme overall. We used both quantitative and qualitative methods to examine important feasibility aspects of the intervention.
Evaluations of the perceived effectiveness of the recruitment campaign, the walk routes and walk leaders were gathered via brief questionnaires at the end of week 10. At the end of week 16, the participants rated the acceptability and perceived effectiveness of the technological aspects of the intervention (i.e., smart-phones, text messages, pedometers, participant web-site, and the doodle registration site on which participants signed up to the walks). We also gathered quantitative information from those who dropped out from the programme, regarding their reasons for drop-out and acceptability of the intervention.
Focus group sessions and individual semi-structured interviews were conducted by a member of the research team (FK) with purposive selections of eight participants and all walk leaders at the end of the intervention period. The focus group interviews with the participants focused on the acceptability, reasons for adherence and barriers to participation in the intervention. The walk leader focus group interview centred on implementation and reflection of the SDT-based autonomy supportive principles, evaluation of the walk routes, resources created to be used with the programme (sign-in sheets, walk leader manual, on-line registration), and the perceived effectiveness of the walk programme as a whole.
To examine the extent to which the autonomy support training of the walk leaders worked, walk leaders wore microphones and carried audio-tape recorders on each walk during the ten-week period. Subsequently, five randomly chosen walk sessions for each walk leader were selected to code their provision of autonomy support. Two independent researchers subsequently rated those sessions and calculated an average of autonomysupport provision for each walk leader based on items used by Edmunds et al. [20] .
Analytical strategy
Research questions 1 and 2 will be addressed using descriptive statistical analyses to examine the effectiveness of the various components of the recruitment campaign, uptake of participants to the intervention, rates of adherence and drop-out. In addition, to further address research question 2, grounded theory [39] will be used to analyse the results of the semi-structured one-to-one and focus group interviews, and constant comparative analysis [40] will be adopted to interpret this data. Question 3 will be addressed using both ANOVA and Multilevel Modelling (MLM) analyses. Specifically, walking behaviour, well-being and work performance outcomes will be compared at baseline, post-test and 4-month follow-up between the intervention and control group using a repeated measures ANOVA design. Mixed design ANOVA analyses will be carried out for those measures which were assessed only twice. Multilevel Modelling (MLM) will be used to examine how within-person changes in the predictor variable (walking behaviour) predict within-person changes in the outcome variables (job affect and momentary job satisfaction). MLM has several advantages over repeated measures ANOVA. In particular, MLM can be used for the analysis of incomplete data [41] . The ANOVA analyses will be performed according to an intention-totreat principle.
Discussion
This article describes the rationale for and design of a feasibility study to increase walking, well-being and work performance in insufficiently physically active University employees. It used a randomised controlled design with a delayed treatment control group to examine the effect of the proposed lunchtime walking intervention on key outcomes. As one of the main limitations of workplace physical activity programmes has been the failure to attract the health needy proportions of the populations [12] , we adopted a comprehensive recruitment campaign, working closely with the corporate partner, which allowed us to gain greater access to insufficiently physically active employees and thus those at risk of ill health. Walking programmes seem to be particularly well suited to less active populations [7] and by offering a lunchtime walking programme, employees who struggle to fit in sufficient levels of physical activity in their leisure-time (perhaps due to childcare commitments) may be more likely to adhere to a physically active lifestyle in the longerterm.
One of the other strengths of the intervention is that the outcomes did not only include self-report measures, but also manager reports as well as objectively assessed outcomes. Further, it employed an EMA approach in the measurement of work-related well-being to allow us to measure feeling states in real time, and to examine daily changes in job affect and satisfaction as a function of walking behaviour. To our knowledge, this is the first study to do that in this context using mobile technology.
In line with suggestions by other researchers [42] , the design of the intervention was informed by established theory that may allow us to gain additional insight into reasons why the intervention works. Autonomy support through the programme was not only provided via (trained) walk leaders, but the smart phones also worked as a motivational tool to display autonomy-supportive text messages to the participants on a weekly basis. The latter approach has not previously been used, and thus extends research exploring innovative means of motivating less physically active employees to adopt and maintain a physically active lifestyle.
The intervention may benefit employees and employers alike. If the intervention proves successful, employee health and well-being can be enhanced. Further, our results will show whether the intervention appears to have an effect on manager-rated work performance and having healthier employees could also have positive implications for workplace absenteeism and presenteeism which will ultimately benefit the organisation as a whole. The results of the intervention (including the four-month follow-up) are expected in January 2011.
